Construction of an artificially randomized IgNAR phage display library: screening of variable regions that bind to hen egg white lysozyme.
To develop a multi-antigen-specific immunoglobulin new antigen receptor (IgNAR) variable (V) region phage display library, CDR3 in the V region of IgNAR from banded houndshark (Triakis scyllium) was artificially randomized, and clones specific for hen egg white lysozyme (HEL) were obtained by the biopanning method. The nucleotide sequence of CDR3 in the V region was randomly rearranged by PCR. Randomized CDR3-containing segments of the V region were ligated into T7 phage vector to construct a phage display library and resulted in a phage titer of 3.7 × 10(7) PFU/ml. Forty clones that contained randomized CDR3 inserts were sequenced and shown to have different nucleotide sequences. The HEL-specific clones were screened by biopanning using HEL-coated ELISA plates. After six rounds of screening, nine clones were identified as HEL-specific, eight of which showed a strong affinity to HEL in ELISA compared to a negative control (i.e., empty phage clone). The deduced amino acid sequences of CDR3 from the HEL-specific phage clones fell into four types (I-IV): type I contains a single cysteine residue and type II-IV contain two cysteine residues. These results indicated that the artificially randomized IgNAR library is useful for the rapid isolation of antigen-specific IgNAR V region without immunization of target antigen and showed that it is possible to isolate an antigen-specific IgNAR V region from this library.